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Effects of different cultivating patterns and nitrogen
fertilizer application on soil aggregates
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(1. Collage of Resource and Environment, Northwest A & F University , Yangling , Shaanxi 712100, China; 2. Key Laboratory of
Plant Nutrition and the Agro-environment in Northwest China Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: The composition, distribution and stability of aggregate, and its relationships with soil organic carbon,
soil moisture and yield were studied in a long-term fixed-location experiment. Different cultivating patterns(F, CC, SC,
RF + SC) and different nitrogen fertilizer amount(NO,N120,N240) were tested to investigate their effects on soil aggre-
gates in dryland of northwest China. The results showed that: ridge furrow + straw mulching pattern (RF + SC) planting
significantly reduced the 0.25 ~ 10 mm dry-sieving aggregate content while significantly increased aggregate that is bigger
than 10 mm, in comparison with conventional and straw mulching (SC) patterns. RF + SC pattern planting also promoted
formation of bigger size aggregate from 0.5 ~5 mm one. Content of 0.25 ~ 10 mm aggregate by dry-sieving method was
significantly higher in N240 treatment than in NO treatment. Compared to conventional pattern, straw mulching signifi-
cantly increased content of water stable aggregate with diameters greater than 0.25 mm. There were no significant differ-
ences in water stable aggregate with diameters greater than 0.25 mm among the different nitrogen fertilization treatments .
Mean weight diameter (MWD) and geometric mean diameter (GMD) of soil aggregate by dry-sieving method were signifi-
cantly higher in RF + SC pattern than in SC and conventional patterns. MWD of water-stable aggregate in SC pattern was
significantly greater than in conventional patterns, and its GMD was also significantly greater than in RF + SC pattemn.

NO treatment significantly improved GMD of water stable aggregate than N120 and N240 treatment; however, there was
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no significant difference in MWD among the three different N fertilizer treatments. Straw mulching and RF + SC patterns

improved soil aggregate stability. There was no significant difference in aggregate stability among different nitrogen treat-

ments. A significant positive correlation was observed between the average of water storage in 2 m soil profile over the 7

years and GMD of water stable aggregate, indicating that different planting pattems affect soil aggregation through its in-

fluence on soil water and that soil water condition is the determent factor affected soil water stable aggregate in this re-

gion. The correlation between average yield and GMD of water stability aggregate was significantly negative, indicating

that small aggregate is benefit for crop yield.

Keywords: cultivating pattemns; nitrogen fertilizer; soil aggregate composition; geometric mean diameter (GMD) ;

mean weight diameter (MWD)
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Table 1  Composition of dry-sieving aggregates under different cultivating patterns and nitrogen application

T A FE K Soil aggregate

AEFE Treatment 1~ 0.5~ 0.25~

>10mm 10~7mm 7~5mm 5~3mm 3~2mm 2~ lmm 0. 5mm 0. 25mm < 0.25mm LOmm

KR F 30.8 11.8 5.2 15.0 8.0 11.0 10.8 3.3 4.0 65.1
BiERA HH cC 38.5b 13.7a 5.0a 13.8a 5.7a 7.3a 8.2a 3.3a 4.5a 57.0a
Cultivating ~WE SC 39.0b 14.8a  5.1a 13.9a  6.0a 7.8a 7.6a 2.6b 3.3b 57.7a
patlemns s W% RF+SC  49.3a 1433 4.7a  12.1b 4.4b 5.5 5.2b 1.8¢ 2.6b 48.1b
W NO 45.7a 13.7a 4.8a 12.8a 5.0a 6.5a 6.3a 2.2a 3.1a 51.2b
Nitrogen N120 42.6a 13.8a 4.6a 13.0a 5.4a 7.0a 7.3a 2.7a 3.5a 53.9ab
application o 4 38.6a 15.3a  S.4a 4.0a  5.7a 7.1a 7.4a 2.7a 3.7a 57.6a

B RABEREARFERREREDNBEKFL(P<0.05), TR,

Note: The small letter in the same column means significant difference at 0.05 level. Hereinafter the same.
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mm £ 5 MRAKBERARENZRAELR, B
P>smmBHEERBRERAXEES THEAMEN
BEERX, FHANZREREARNEER;2~5 mm
CREERERTEN ZHEZEASEH FE
BERAEE I ~2mm EFH N BUESEESF

BEMER BEXHEHEZRAEE0.5~1 mm &
WELRBEESTEA . BESEN Z2WEZRER
HARBE0.25~05 mmBEMNBUEEHNEES
FTERBEMERNBEZERNEZRKREEEKFE. M
>0.25mm KBEHBARELEE BENEBWES
EESTEN BEMEHRBRILER,
AEHEEX >0.25 mm KEEFAREKLY 5 4
ZHHEMABTIAR -8, >5 mm RHFFR L
BEREERYAEE 2~ Smm EFI NOBEST
N120 #1 N240,N120 F1 N240 b B Z R AR E;1 ~
2mm AFRERER AR B EEFH, N> N120 >
N240;0.5 ~ 1 mm £ 5 N120 2 E & T NO 1 N240,
NO FI N240 Bl Z R A B %;0.25 ~ 0.5 mm N120 Al
N240 % E & F NO,NI20 1 N240 M| Z R R B &,
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>0.25 mm KEHHARKLE EARBIERENLE EFER
F2 TRAHFEEXNEAR T RKBEEARKNER %

Table 2 Composition of water-stable aggregates under different cultivating patterns and nitrogen application

T AR Soil aggregate

AL FE Treatrent
> Smm 5 ~2mm 2 ~1mm 1~0.5mm 0.5~0.25mm >0.25mm <0.25mm

K F 3.0 0.2 0.7 3.1 4.4 1.4 88.6

1 . . .8b .8b 8.6 .0b 75.0

BEER BH cC 1.5b 2.3b 3.8 3.8 b 25.0 5.0a
Cultivating ~ BH SC 3.1a 3.6a 4.6b 9.9ab 11.7a 32.9a 67.1b
palterns %W % RF + SC 1.5b 2.7ab 5.7 10.4a 12.8a 33.1a 66.9b
o NO 2.1a 3.9a 6.0a 9.4b 9.2b 30.6a 69.4a
Nitrogen N120 1.8a 2.5b 4.6b 11.0a 12.1a 32.0a 68.0a
application o4, 2.2 2.2b 3.3¢ 8.8b 11.9a 28.4a 71.6a
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MWD and GMD of soil aggregates under different cultivaling patterns and nitrogen application
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cultivating paiterns and nitrogen application

2.3 IHMARKRSL|EN C.ONKGE"R

e R AR BT A AR E 1 R ) B R ISR R
FR5E MR WA, ) S5 A A 3 KRR R L LB
REMAEFE TR B SRR RS E
SHELE AR BERRCEK B DHEHDAE
R ED, RRXRR R TEERFES,
TRANESERERL, A RBEREEE L
K BT RSHBERRUTETER. A

I, LEBARRAS LEAN C.O/NJIFE2m +
BEKEFHEMEE L= EFTHEDIN,
FEHENEMBEXR, SRXRA(K3), LBF
PLCH C/NE5FE0.25~ 10 mm A RIK. >0.25
mm 7K 34 B B AR UL K% B B & GMD 1 MWD 3548 —
R IEHRX R BHMHCHR R X B B EKF

T 2m +BELBEPOKEFHES TRHE0.25
~ 10 mm B B k. T 5 3£ B & & MWD. GMD X
>0.25 mm KRR R4k R H MWD ¥ 2 — 2 W iE
HEXR, 5KBHERRE GMD ik 8 FEMHX,
UL X AR EE R T EESE W LK SR
SR L BKBHEAREH KN, HELY=R
5KBHEARKGMD EEFENRMRELR, AT
EMETEHR T BMARKBRERN N—2%, +
AR KRR B RESEFE HwA N T H
EYFENRES. FREMRERORT, ZHE
EREEREERE TRANEFIKBHER R &
(0.25~2 mm) K& &, K544 B 4k GMD FE1%,
W E SRR /NE X B E MK S F A
LB EEFTHEAAMFEI,
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Table 4 Correlation analysis of soil aggregation with soil organic matter, C/N, water siorage and the yield

F ik H Bk KEBHEE R &

LEESES 4 Dry-sieving aggregate Water-stable aggregate BIRE

Correlation coefficient PAD

0.25~ 10 mm MWD GMD >0.25 mm MWD GMD

TIEA LB soC 0.34 0.17 0.20 0.60 0.24 0.03 -0.21

TEmHEEAL C/N 0.17 0.19 0.22 0.32 0.26 0.06 -0.22
B2 LEEBEKE
Average soil water stage 0.41 0.41 0.41 0.25 0.49 0.64" -0.34
in 2 m depth from 2003 to 2010

PifE ¥ 7 -0.03 0.15 0.18 0.33 -0.11 -0.727 -0.14

Average crop yield from 2003 to 2010

H:x ZREEKERN P<0.05,

3 5 ®
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BEBIZ.25~ 10 mm AREKEEEEERFEHRM
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M RKE Ik — A BB E; Tk 0.25 ~ 10 mm
BEAGSE N24O b FE R ¥ & T No b8, Bk
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2) Tk kS 6 E R & MWD ft GMD ZWHE

Note: * stands for significance at 0.05 level.
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